ABSTRACT
INTRODUCTION
Phimosis is an usual condition in which the foreskin cannot be retracted passed the glans penis (1) . At birth, there is usually a physiologic phimosis or inability to retract the foreskin because congenital adhesions exist between the prepuce and the glans. By 3 years of age, 90% of foreskins can be retracted, and less than 1% of males have phimosis by 17 years of age (2) .
In the last decades, the first line treatment was circumcision. In the 90's, many authors introduced topical steroids as a nonsurgical alternative in the treatment of phimosis. Potential advantages included less trauma and lower cost (3), avoidance of anesthesic and surgical complications such as hemorrhage, pain, infection, urinary obstruction and esthetic problems (4) .
A variable number of topical steroids have been proposed (5) . Triancinolone, Hydrocortisone, Betamethasone, Clobetasone and Monometasone, among others, have been used with varied results and different therapeutic schemes. Reported success rates range from 65% to almost 90% (Table-1 scarce, and very few were found reporting the association between Betamethasone and Hyaluronidase. According to Freitas (6), "Hyaluronidase is an enzyme obtained from bovine testicles that acts on Hyaluronic acid, reducing intercellular viscosity and causing the tissue to become more permeable to the absorption of drugs" (p. 384). Favorito (7) reports that Betamethasone plus Hyaluronidase alters the elastic fi bers in the prepuce-glans mucosa, allowing their separation.
Today, reasons for performing circumcision include the recurrent balanoposthitis, pathological phimosis defi ned as non-retractile, scarred foreskin, persistent physiological phimosis that wasn't resolved by other means after 10 years of age, and Balanitis Xerotica Obliterans (8) .
We have designed a double-blind, randomized, placebo-controlled trial evaluating the effi cacy of three different formulations containing Betamethasone Valerate and placebo in the topical 
MATERIALS AND METHODS
From August 2006 to November 2007, 220 boys aged three to ten years old referred from primary care facilities to our clinic with clinical diagnosis of phimosis were evaluated to entry at our prospective double-blinded study, which was previously approved by the Ethics Committee of the ABC Medical School. Detailed information about treatment options and an Informed Consent were provided to the parents. Exclusion criteria were a) previous treatment; b) signs of current Balanitis or Balanitis Xerotica Obliterans (foreskin or meatus stenosis, hypocromia, foreskin inflammatory process); c) recurrent UTI (surgery is indicated in these cases); d) non-agreement with any of the Informed Consent terms and e) non compliance to treatment procedures.
Patients were randomized to one of the four groups of intervention according to a computer-generated random choice determined by a research assistant: Group 1 (Betamethasone Valerate 0.2% + Hyaluronidase), Group 2 (Betamethasone Valerate 0.2%), Group 3 (Betamethasone Valerate 0.1%) or Group 4 (cream placebo group). The four groups format would allow the researcher to determine the optimal formulation containing Betamethasone, considering that the formulations used were the ones available in the market.
All patients were evaluated by the same pediatric urologist on all consultations, to avoid (9) . biases in outcome interpretation. On the first consultation, boys were evaluated and phimosis type was assessed according to the Kayaba classification (9) as shown in Table- 2. Patients with phimosis type 4 were included because even if this is a lesser degree of the disease, however it is an abnormal condition and needs treatment. The assigned ointment was provided by a research assistant and parents were instructed to use a small amount twice a day for 60 days applying subtle traction on the foreskin (retracting maneuvers). The formulations were specifically designed for the study by the same pharmacy. Follow-up consultations were scheduled at 30 and 60 days. Patients whose treatments were successful were also scheduled to a follow-up consultation 180 days after the first consultation. Compliance with the treatment, adverse effects, complications, and type of phimosis were then assessed. Data collection was performed by a third person based on patients' files.
Cure (success) was defined as complete, easy foreskin retraction with total exposure of the glans after 60 days of treatment. In patients who were not cured, or had partial response were defined as improved degree of phimosis to a better level according to Kayaba's classification. Recurrence was defined as presence of phimosis at 240 post-operative days. For the patients that weren't cured, surgical treatment was performed.
Cure, improvement, complication, and drop-out rates were assessed for each treatment group at each consultation. Statistical analysis was performed using the Fisher's Exact and One-Way ANOVA tests and p values ≤ 0.05 were considered for statistical differences. 
RESULTS
Two hundred twenty patients were enrolled, of whom 195 were included at our final analysis. Eleven patients (5%) were excluded due to noncompliance with the application of the ointment and 16 patients (7.3%) were lost to the follow-up but were considered in the analysis before they dropped out. Exclusion and drop-out rates were no different among the four groups of treatment (p = 0.232 and 0.939, respectively). Eight children dropped out of treatment before the 30 days consultation, 6 children dropped out between the 30 days and 60 days consultation. Two children who were cured at 60 days did not attend to the follow up consultation, at 180 days.
Pre-treatment analysis of phimosis (9) indicated type I in 128 patients (58.2%), II in 41 patients (18.6%), III in 47 patients (21.4%) and IV in 4 patients (1.8%).
Mean and median age of the patients were 5.1 and 5.0 years old, respectively (SD = 2.02). No difference was observed among the 4 Groups of treatment regarding mean age (p = 0.088) or phimosis type (p = 0.88).
At 30 and 60 days, groups 1, 2, and 3 had higher cure and improvement rates than group 4 (placebo) (p < 0.001) ( Table-3) . No difference was noticed among groups 1, 2, and 3 related to total and partial response rates after 30 or 60 days (p = 0.362 and p = 0.666, respectively).
The results for groups 1, 2, and 3 together after 30 days of treatment had a complete response in 31.3% and partial response in 55.8%. After 60 days, these figures had improved to 54.8% and 40.1% respectively (p < 0.001).
Complete and partial response rates according to the pre-treatment phimosis types were similar between the groups, as shown in Table- 4 (p = 0.074).
Minor complications were observed in 3 patients (1.4%): 2 balanoposthitis and 1 paraphimosis, which could be manually reduced. These 3 patients could complete the 60-day course of treatment successfully and were considered in the final analysis. Recurrence was observed in 5 cases (2.4%). Neither complications nor recurrence rates were related to the group of treatment or to the degree of phimosis (p = 0.134).
DISCUSSION
In the last decade there has been an increasing interest all over the world to use topical steroid as an alternative to the standard circumcision treatment.
Our data shows that betamethasone is effective in the treatment of phimosis, when compared to placebo, regardless of the pre-treatment type, confirming what was observed by Freitas (6) . All three groups were superior to placebo at 30 or 60 days after the treatment was initiated. However, the association of Betamethasone plus Hyaluronidase was not superior to Betamethasone alone in 0.1% or 0.2% concentrations. This finding shows that the addition of Hyaluronidase does not improve patients' responses, probably indicating that the alteration of the elastic fibers that cures phimosis (6) is due to the steroid alone. However, this study's sample may not be powerful enough to detect differences between 0.1% and 0.2% concentrations of Betamethasone.
It is important to point out that the concentration we used was higher than the majority of similar studies. For example, studies by Yang (10) and Yilmaz (11) used Betamethasone at a 0.06% and 0.05%, while in our study the ointment had at least 0.1% concentration. We choose a higher concentration, as Freitas et al. (6) did, justified by the perspective of a more effective treatment with a small rate of side effects, since lower concentrations seem to be less effective. Even then, the cure rates were lower than most of the works presented in Table- 1, such as Pilegi's (4) and Lee's (12) , that reached a cure rate close to 90% percent. However, in these cases, partial responses (e.g. non complete exposure of the glans or remaining adhesions) were considered success. Therefore, the lower cure rates we achieved was probably due to two aspects: a more strict criteria for cure, that applied only to patients with total exposure of the glans with no reminiscent adherences; and a more strict inclusion criteria, that excluded children younger than three years-old, who present spontaneous resolution of phimosis in 90% of the cases (2).
The similar cure and improvement rates in all 4 types of phimosis correspond to the work of Zampieri (13), in which the application of betamethasone along with foreskin stretching had similar results to all types of phimosis. Although phimosis type III seems to have a lower cure rate in absolute numbers, it was not statistically different from the other types of phimosis.
According to our fi ndings, it is recommended to extend the treatment period to 60 days, since the results at this time were signifi cantly better than at 30 days. Lund (14) also used a similar treatment period (4 weeks plus another 4 weeks for nonrespondents), reaching an optimal cure rate after 8 weeks of treatment. The same ideal time span was reported by Freitas (6) . According to their results and ours, it seems that 60 days (or 8 weeks) are a secure and effective time for this topical treatment before considering surgical alternatives.
Recurrence rates at 240 days (2.4%) were lower than other studies with similar methods (8) . However, the shorter follow-up period is a limitation of this study, since it could be extended to one year to better assess long term treatment failures.
Dropout rates were lower between 30 and 60 days than before 30 days, indicating that the two month period did not affect treatment compliance. Also, there weren't signifi cant complications in the period between the second and third consultations. The abandonment rates were relative low, since we had 7.3% of children leaving treatment, while Lund (14) had 18% of abandonment, although their follow up period was longer. Our data confi rms that, since it is a less invasive treatment that has a good rate of cure and improvement, with few complications and good adherence by the family, the topical treatment should be considered as the fi rst therapeutic option. 
CONCLUSIONS
Betamethasone Valerate at 0.1%, 0.2% and 0.2% associated with Hyaluronidase had higher cure rates than placebo in the treatment of phimosis in boys aged three to ten years old and is related to a negligible rate of side effects and of recurrence. The association of Betamethasone plus Hyaluronidase had similar results as Betamethasone alone in 0.1% or 0.2% concentrations in this period of treatment. Patients who showed no response or partial response after 30 days can show complete response after 60 days of treatment, without compromising the rate of adherence to treatment.
